Complement activation is responsible for acute toxicities in rhesus monkeys treated with a phosphorothioate oligodeoxynucleotide.
The objective of this study was to define the role of complement activation in the acute and transient toxicities associated with administration of phosphorothioate oligonucleotides in monkeys. In the absence of complement inhibitor, complement activation blocker-2 (CAB-2), i.v. infusion of 20 mg/kg ISIS 2302 produced increases in the concentrations of the complement split products Bb and C5a (100- and 7-fold, respectively). Monkeys also experienced marked changes in bloodpressure (hypertension and hypotension), clinical signs of toxicity (lethargy and periorbital edema), fluctuations in circulating neutrophil counts, and elevations in serum cytokine levels (45-, 12-, and 4-fold increases in IL-6, MCP-1, and IL-12, respectively). Changes occurred at or near the end of infusion and returned to normal over time. One of the three animals died approximately 4 h following infusion of 20 mg/kg ISIS 2302 alone. In contrast, prior treatment with CAB-2 effectively blocked complement activation, as well as the ISIS 2302-induced hemodynamic and clinical responses. Importantly, plasma concentration of ISIS 2302 were unaffected by CAB-2 pretreatment. Thus, the protection afforded by CAB-2 was due to its inhibition of complement activation rather than to any impact on the disposition of ISIS 2302. These results clearly demonstrate the causal relationship between activation of the alternative complement pathway and the hemodynamic and clinical responses associated with rapid infusion of phosphorothioate oligonucleotides. Demonstration of this relationship underscores the importance of avoiding complement activation in patients to ensure the continued safe use of phosphorothioate oligodeoxynucleotides.